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SPECIFICATION 

1. Title of the Invention 

Acrylic resin composition for molded body, molded 
product and production method for same 

2. Claims 

(1) An acrylic resin composition for a molded body 
comprising from 1 to 20 parts by weight of cross-linked polymer 
fine particles having an average particle diameter of from 1 
to 15 (xm comprising from 50 to 99% by weight of an aromatic 
vinyl monomer and from 1 to 50% by weight of a cross-linkable 
monomer on the basis of 100 parts by weight of a methyl 
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methacrylate type polymer. 

(2) The resin composition according to Claim 1, wherein 
the cross-linked polymer fine particles are such fine particles 
as having an average particle diameter of from 5 to 9 p which 
comprises particles each having a particle diameter of less 
than 10 ^m by 60% or more in the weight distribution. 

(3) An acrylic resin molded product comprising the 
acrylic resin composition according to Claim 1 or 2 . 

( 4 ) A diffusion plate for an optical apparatus comprising 
a molded product according to Claim 3. 

(5) A method for producing an acrylic resin molded 
product, which obtains an acrylic resin molded product having 
a light diffusion property and a matting property by 
injection-molding an acrylic resin material, being 
characterized by allowing the acrylic resin composition 
according to Claim 1 or 2 to be injection-molded in a cavity 
of a molding die which has not been subjected to a matting 
treatment . 

3. Detailed Description of the Invention 
[Industrial Field of Application] 

The present invention relates to an acrylic resin 
composition for a molded body, a molded product and a method 
for producing same and, particularly, to an acrylic resin 
composition for a molded body which is excellent in a light 
diffusion property and a matting property, an acrylic resin 
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molded product , which has been prepared by injection-molding 
or extrusion-molding the composition having a high light 
diffusion property and an excellent matting property and a 
production method therefor. 
[Prior Art] 

Acrylic resins have been used in various types of 
applications which require a light diffusion property such as 
a lamp cover, a display and a sign board. As for these acrylic 
resins each having the light diffusion property, (a) a product 
in which inorganic fine powder of barium sulfate, calcium 
carbonate, titanium oxide or the like having an average 

particle diameter of 10 nm or less is allowed to be contained 
in an acrylic resin ( JP-A-60-13 9758 ) , (b) a product in which 
transparent fine particles of silica, glass, aluminum 
hydroxide or the like of from 4 to 50 p are allowed to be 
dispersed in an acrylic resin ( JP-A-60-184559 and 61-4762) and 
(c) a product in which a styrene type resin or a cross-linked 
styrene-alkyl acrylate type polymer having a particle diameter 

of from 30 to 500 ^im is mix-dispersed in an acrylic resin 
( JP-A-56-36535 and 61-159440) and the like have been known. 
[Problems that the Invention is to Solve] 

However, in a case of the acrylic resin containing the 
inorganic fine particles as in the method as described in the 
above-described item (a) or (b), there is a drawback in that, 
when the light diffusion property is tried to be sufficiently 
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enhanced, light ray transmittance is deteriorated. Further, 
in a case of the styrene type resin or the acrylic resin 
containing the cross-linked styrene-alkyl acrylate type 

polymer having a particle diameter of from 3 0 to 500 \*m as in 
the method as described in the above-described item (c) , there 
is a drawback in that, although a light diffusion effect is 
exhibited, the light ray transmittance is also deteriorated 
for realizing a perfect diffusion, a defect in an appearance 
of a molded product such as a diffusion defect or a flowing 
pattern is generated or matted state on the surface is not 
sufficient and, then, it was an actual state that requirements 
from a market which requires for a high light ray transmittance 
and a high light diffusion effect can not fully be responded 
to. Particularly, in the light diffusion plate for the optical 
apparatuses such as an OA apparatus, a liquid crystal display, 
a backlight panel and the like, there are strong requirements 
for improvements of the light ray transmittance and the light 
diffusion property. 

Therefore, an object of the present invention is to solve 
these problems and to provide a matting acrylic resin molded 
product having a high light diffusion property close to a 
perfect diffusion. 
[Means for Solving the Problems] 

The present inventors have exerted intensive studies on 
types of light diffusion agents for solving the above-described 
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problems and, as a result, found that it is effective to blend 
cross-linked polystyrene polymer fine particles having a 
specified particle diameter to a methyl methacrylate type 
polymer, to thereby achieve the present invention. 

Namely, according to the present invention, the 
above-described object is attained by an acrylic resin 
composition for a molded body containing from 1 to 20 parts 
by weight of cross-linked polymer fine particles having an 

average particle diameter of from 1 to 15 (xm composed of from 
50 to 99% by weight of an aromatic vinyl monomer and from 1 
to 50% by weight of a cross-linkable monomer on the basis of 
100 parts by weight of methyl methacrylate type polymer and 
an acrylic resin molded product containing the acrylic resin 
compos it ion . 

Further, at the time of obtaining an acrylic resin molded 
product by injection-molding an acrylic resin material, the 
above-described object can be attained by injection-molding 
the above-described acrylic resin composition in a cavity of 
a molding die which has not been subjected to a matting 
treatment . 

Hereinafter, the present invention will be described in 
detail . 

The term "methyl methacrylate type polymer" as used 
herein means a methyl methacrylate homopolymer or a copolymer 
containing methyl methacrylate by 80% or more and there is no 
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problem even when a minute additive such as an ultraviolet ray 
absorbing agent, a heat stabilizer, a colorant or inorganic 
fine particles are added within a range of the object. Further, 
a molecular weight thereof is not particularly limited in the 
present invention and, from the reason of facilitation of 
kneading at the time of injection-molding or extrusion-molding, 
physical properties or the like, is ordinarily from 50000 to 
500000 and, preferably, from 70000 to 300000. 

The cross-linked polymer fine particles according to the 
present invention are such fine particles as can be obtained 
by polymerizing an aromatic vinyl monomer and a cross-linkable 
monomer and can be blended with any one of other copolymerizable 
monomers within a range which does not give an adverse effect 
to the object of the present invention. 

As for aromatic vinyl monomers, styrene, a-methyl 
styrene, vinyl toluene, halogenated styrene and the like can 
be used and, thereamong, styrene is particularly preferred. 
An amount of the aromatic vinyl monomer to be used is in the 
range of from 50 to 90% by weight and, preferably, from 80 to 
95% by weight. 

As for cross-linkable monomers, a compound having two 
unsaturated bonds or more in a molecule is used. As for 
specific examples of such compounds, difunctional 
dimethacrylates such as ethylene glycol dimethacrylate, 
polyethylene glycol dimethacrylate, 1 , 4-butanediol 
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dimethacrylate and neopentyl glycol, and polyvalent vinyl 
benzenes such as divinyl benzene are advantageously mentioned 
and, thereamong, divinyl benzene is particularly preferred. 
An amount of the cross-linkable monomer to be used is, based 
on the weight of the monomer, in the range of from 1 to 50% 
by weight and, preferably, from 5 to 20% by weight. 

A particle diameter of each of the above-described fine 
particles is in the range of from 1 to 40 jm, preferably from 
1 to 25 (urn and, most preferably, from 1 to 10 [xm and an average 
particle diameter thereof is in the range of from 1 to 15 (mm 
and, preferably, from 5 to 9 ^im. In regard to a preferable 
aspect of the fine particles, from the standpoint of the light 
diffusion properties against variations of contents depending 
on difference of particle diameters of polymer fine particles 
and an influence to the matted surface appearance, particles 
each having a particle diameter of less than 10 nm occupy 60% 
or more and, preferably, 90% or more in the weight distribution 
within the above-described ranges . The term " average particle 
diameter" as used herein means a particle diameter which falls 
on a point showing 50% of an entire weight obtained by 
weight-integrating respective particle diameters and can, for 
example, be determined in accordance with a gravitational 
liquid sedimentation method by using a light ray transmittance 
type particle size distribution measuring apparatus (trade 
name: SKA 5000; available from Seishin Enterprise Co., Ltd.) 
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or the like. From the spherical standpoint of uniformity of 
a light diffusion state and a texture, spherical fine particles 
prepared by suspension-polymerization are favorably used and 
those having a narrower particle size distribution are 
favorably used since uniform light diffusion properties can 
be obtained. As for such fine particles prepared by the 
suspension-polymerization, those which are produced by 
prescriptions as described in JP-A-64-26617 , 1-146910, 1- 
172412 and the like or, as those which are available in the 
market, Techpolymers SBX-4, SBX-6, SBX-8, SBX-12 and the like 
(cross-linked polystyrene tiny globular fine particles; 
available from Sekisui Plastics Co., Ltd.) can be used. When 
the particle diameter of the polymer fine particles is less 

than 1 nm, the polymer fine particles tends to appear reddish 
by transmitted light, which is not favorable, while, when the 
particle diameter of the polymer fine particles is more than 
40 |Lim, or an average particle diameter thereof is more than 
15 fim, it is difficult to obtain a light diffusion property 
close to a perfect diffusion, which is not favorable. Further, 
an amount of the fine particles to be blended is, based on 100 
parts by weight of methyl methacrylate type polymer, in the 
range of from 1 to 20 parts by weight and, preferably, from 
3 to 10 parts by weight. When the amount to be blended is less 
than 1 part by weight, it tends to be transparent and a 
sufficient light diffusion property can not be obtained and, 
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also, a matted state of the surface thereof is not sufficient, 
while, when it is more than 2 0 parts by weight, the light ray 
transmittance is deteriorated and, even when it is added more 
than this level, the matting effect, the light diffusion 
property and the like can not be expected to be further enhanced, 
which is not favorable. 

In the thus-obtained cross-linked polymer fine particles , 
it is preferable that a value of a gel content is 95% or more 
and a degree of swelling is 2 or less from the purpose of 
obtaining a sufficient light diffusion property. When the gel 
content is less than 95% or the degree of swelling is more than 
2, the particle diameter of the particle at the time of kneading 
is varied and not only the diffusion property close to the 
perfect diffusion can not be obtained, but also the matted 
surface appearance can not be uniform nor fine, which is not 
favorable. 

Adjustments of the gel content and the degree of swelling 
of the cross-linked polymer can be performed by adjusting types 
and volumes of cross-linkable monomer and by using a chain 
transfer agent but, by an ordinarily performed suspension- 
polymerization, the cross-linked polymer fine particles 
having a gel content of 95% or more and a degree of swelling 
of 2 or less can be obtained. 

The term "acrylic resin composition for a molded body 
excellent in a light diffusing property and a matting property" 
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as used herein means an article which contains, based on 100 
parts by weight of methyl methacrylate type polymer, from 1 
to 2 0 parts by weight of the cross-linked polymer fine particles 
and means, for example, an article in which a methyl 
methacrylate polymer and the above-described fine particles 
are stir-mixed by a Henschel mixer or the like or are mixed 
with each other and, then, the resultant mixture is subjected 
to an extruder to be formed in a pellet state or the like. In 
order to allow the above-described composition to be stably 
stored or to be easily processed by a molding machine, the 
composition in pellet form is favorably used. Such acrylic 
resin composition for the molded body as described above is 
used as a material for a molded body for extrusion-molding, 
injection-molding or the like. In a case of the 
extrusion-molding, since matted state depends on a contact 
state with a forming roll after the resin is extruded, the 
composition is favorable for such injection-molding causing 
no problem and is favorably used as an acrylic resin composition 
for the molded body which is suitable for the injection-molding 
and is excellent in the light diffusion property and the matting 
property . 

Injection-molding conditions according to the present 
invention are not essential requirements for the present 
invention and an acrylic resin molded product excellent in the 
light diffusion property and the matting property can be 
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produced by injection-molding the above-described acrylic 
resin composition in a die cavity which has not been subjected 
to a matting treatment by using an ordinary injection-molding 
machine under ordinary injection conditions. For example , the 
above-described methyl methacrylate polymer and the above- 
described fine particles are stir-mixed by using a Henschel 
mixer or the like or are mixed with each other and, then, the 
resultant mixture is subjected to an extrusion-molding machine 
to be formed in a pellet state and, thereafter, the mixture 
or such pellets are injection-molded in a cavity of a molding 
die having a mirror surface by the injection-molding machine, 
to thereby obtain an acrylic resin molded product having a 
diffusion property close to a perfect diffusion and a uniform 
beautiful matted surface which can not be obtained by a 
conventional material - 
( EXAMPLE ) 

Hereinafter, the present invention is specifically 
described with reference to embodiments. 

All " percent ages" and "parts" denoted in Examples and 
Comparative Examples are given by "percentages by weight" and 
"parts by weight", respectively. Further, a performance of 
an acrylic resin molded product and a gel content and a degree 
of swelling of a cross-linked polymer fine particles which were 
obtained in Examples and Comparative Examples were measured 
and evaluated by the methods as described below. 
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Light Ray Transmittance and Haze Value 

Measurements were performed in conformity to JIS K7105 
by using an integrating sphere type light ray transmittance 
measuring apparatus (trade name: RM-15; available from 
Murakami Color Research Laboratory)/ to thereby determine an 
entire light rays transmittance and a haze value. 
Transmittance Characteristic 

Transmittances at respective angles of 0°, 5°, 10°, 20° , 
30°, 40°, 50°, 60°, 70°, 80° and 90° were measured by using a 
goniophotometer (trade name: GP-1R; available from Murakami 
Color Research Laboratory) under following optical 
conditions : 

flux of light: 12 <j>m/m; 

degree of parallelization: ±0.5 or less; 

condenser lens: effective aperture: 16 m/m 4>; 

light-receiving visual angle: 0.86°; 

light-receiving slit diameter: 3 m/m (|>; and 

spectral condition: approximate to CIE relative 
luminosity against C light. 
Surface State 

A fluorescent lamp was allowed to be reflected on a 
surface of a sample in a room and the reflected lamp was visually 
observed and, then, matted state of the sample was indicated 
by the following marks : 

OO *** an outline of a fluorescent lamp was not observed 
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at all and a uniform beautiful matted surface was given; 

O ** an outline of a fluorescent lamp was not observed 
at all or scarcely observed; 

A — an outline of a fluorescent lamp was observed but 
obscure and there were irregularities on a surface; 

X — an outline of a fluorescent lamp was clearly observed 
and there were scarcely irregularities on a surface; and 

XX a surface was rough and there was no uniformly matted 

state. 

Transparency 

A sample was placed in parallel at a position which is 
8 cm in front of a striplight (trade name: Palux; available 
from Matsushita Electric Industrial Co., Ltd.) of 15 W and, 
further, a visual observation was conducted through the sample 
at a position which is at a distance of 5 0 cm from the sample 
as to whether the outline of the light source can be seen or 
not and, then, the results are indicated by the following marks : 

O: an outline of a fluorescent lamp was not observed; 

A: an outline of a fluorescent lamp was slightly 
observed; and 

X: an outline of a fluorescent lamp was clearly observed. 
Gel Content and Degree of Swelling 

A given amount of a cross-linked polymer fine particles 
was weighed in a weighing bottle and, then, dipped in methyl 
ethyl ketone (MEK) having an amount of about 100 times the 
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amount thereof for 48 hours. After dipping, an excess amount 
of MEK was sufficiently removed by decantation and, then, a 
weight of a sample which has been swelled with MEK was 
determined. Thereafter, MEK was removed from the sample by 
drying the sample under reduced pressure, to thereby determine 
a bone-dry weight of the sample. Being based on the thus- 
determined bone-dry weight, the gel content and the degree of 
swelling were calculated by the respective following formulae: 

Gel content (wt% )= [bone-dry weight (after dipping in 
MEK) /weight of collected sample ]xl 00; and 

Degree of Swelling=[ (weight of sample swelled with 
MEK) - (bone-dry weight)]/ bone-dry weight. 

Example 1 

18.37 g of polyvinyl alcohol (trade name: PTA 420; 
available from Kuraray Co., Ltd.) as a suspension-dispersing 
agent was dissolved in 2 625 ml of distilled water in a separable 
flask of 5-liter capacity and, then, the resultant solution 
was added with a solution containing 540 ml of styrene as a 
monomer system, 60 ml of divinyl benzene, 400 ml of toluene 
and 1200 g of lauloyl peroxide. The resultant mixture was 
allowed to be dispersed by using a lab-disperser (type: X- 
1020; available from Mitamura Riken) until a largest particle 
came to have a particle diameter of 2 5 ^m while observing it 
under a microscope. The flask was, then, equipped with a 
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thermometer, a stirrer and a cooling pipe and, thereafter, the 
resultant dispersion was subjected to a polymerization 
reaction under a flow of nitrogen for 6 hours at 8 0°C. The 
resultant slurry was subjected to a suction filtering and, then, 
fine particles thus filtered out were again dispersed in 
distilled water to rinse an attached polyvinyl alcohol and, 
then, filtered. Thereafter, the article thus filtered out was 
dried in vacuum at a temperature of 100°C for 2days to evaporate 
toluene as a diluent and, when a particle diameter thereof was 
measured by using a transmittance type particle size 
distribution measuring apparatus (trade name: SKA5000; 
available from Seishin Enterprise Co., Ltd.), cross-linked 
polymer fine particles having a particle diameter of from 2 
to 25 |M and an average particle diameter of 8 \im (particles 
of less than 10 jxm occupy 65% in the weight distribution) were 
obtained. A gel content and a degree of swelling of these fine 
particles were 98% and 1 or less, respectively. The thus- 
obtained fine particles were added to the methyl methacrylate 
polymer containing 5% of methyl acrylate (trade name: 
PARABEADS; available from Kuraray Co., Ltd.) at a rate of 5 
parts against 100 parts of the polymer and are subjected to 
stir-mixed by using a Henschel mixer. The resultant mixture 
was extruded to be in pellets by an extruder (trade name: 
VSK-40; available form Chuo Kikai Seisakusho) and, then, the 
pellets were injection-molded in a cavity having a mirror 
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surface under conditions of a molding temperature of from 200 

to 240°C and a metallic die temperature of 50°C by using an 
injection-molding machine (trade name: IS-25Zp; available 
from Toshiba Machine Co., Ltd.), to thereby obtain a planar 
molded product having a thickness of 2 mm. 

Results of performance evaluations of this molded 
product are shown in Table 1 and, on this occasion, an acrylic 
resin molded product having a high light diffusion property 
and a favorable matted surface was obtained. 
Examples 2 to 4 

Pellet ization and injection-molding were performed in 
a same manner as in Example 1 except for adding cross-linked 
polymer fine particles having a composition and a particle 
diameter as described below at various amounts of addition, 
to thereby obtain a planar molded products each having a 
thickness of 2 mm. Results of performance evaluations of these 
molded products are shown in Table 1. 



Example No. 


Composition 


Particle diameter 


2 


Styrene: 95 parts 
Divinyl benzene: 5 parts 


Particle diameter: 1 to 10 pirn; average 
particle diameter: 4 ^m; particles of less 
than 10 pirn: 97% in weight distribution 


3 


Same as above 


Particle diameter: 1 to 16 ^m; average 
particle diameter: 6 jxm; particles of less 
than 10 jxm: 91% in weight distribution; gel 
content: 96%; degree of swelling: 1.1 


4 


Same as above 


Particle diameter: 2 to 64 jxm; average 
particle diameter: 12 (am; particles of less 
than 10 pun: 30% in weight distribution 



Comparative Examples 1 and 2 



Pellet ization and injection-molding were performed in 
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a same manner as in Example 1 except for adding cross-linked 
polymer fine particles having a composition and a particle 
diameter as described below at various amounts of addition, 
to thereby obtain a planar molded products each having a 
thickness of 2 mm. Results of performance evaluations of this 
molded product are shown in Table 1. 



Comparative Example 
No. 


Composition 


Particle diameter 


1 


Styrene: 95 parts 
Divinyl benzene: 5 parts 


Particle diameter: 2 to 64 (xm; 
average particle diameter: 22 (xm; 
particles of less than 1 0 ^m: 5% in 
weight distribution 


2 


Same as above 


Particle diameter: 12 to 200 jxm; 
average particle diameter: 50 pirn 



In an article having an average particle diameter of 50 

(Lim f when a filling speed of the resin was f ast , not only a flowing 
pattern by large particles was apt to be appeared, but also 
a surface of the molded product did not have a uniform matted 
state and a light diffusion property was also inferior. 



Comparative Example 3 

Polystyrene fine particles having a particle size 
distribution of from 1.0 to 20 ^m and an average particle 
diameter of 6 |iun (particles of less than 10 jim is 90% in the 
weight distribution) were added to a methyl methacrylate 
polymer containing 5% of methyl acrylate at addition amounts 
of 1 part, 3 parts, 5 parts and 10 parts against 100 parts of 
polymer, respectively and, then, the resultant respective 
mixtures were mix-stirred by using a Henschel mixer, to thereby 
obtain respective planar molded products each having a 
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thickness of 2 mm in a same manner as in Example 1. Results 
of performance evaluations thereof are shown in Table 1 and, 
on this occasion, molded products each having a high diffusion 
and a high light ray transmittance was not able to be obtained 
and, further, when an amount of addition is small, the molded 
products have a diffusion deficiency, while, when the amount 
of addition was large, a sea-shell pattern was appeared 
thereon. 

Comparative Example 4 

0.5 part, 1 part, 5 parts and 10 parts of polystyrene 
fine particles (trade name: Techpolymer SB-10; available from 
Sekisui Plastics Co. , Ltd. ) having a particle distribution of 
from 3 to 3 0 ^m and an average particle diameter of 10 \xm were 
added to 100 parts of methyl methacrylate polymer which has 
been used in Comparative Example 3, respectively and, then, 
mix-stirred by using a Henschel mixer, to obtain planar molded 
products each having a thickness of 2 mm in a same manner as 
in Example 1. In these molded products, there was no molded 
product having a high diffusion and a high light ray 
transmittance and a diffusion deficiency and a sea-shell 
pattern was generated in a same manner as in Comparative Example 
3. 

No entry below. 
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Remarks 
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[Advantage of the Invention] 

As described above, since the present invention relates 
to the acrylic resin composition for the molded body which 
contains from 1 to 2 0 parts by weight of cross-linked polymer 
fine particles having an average particle diameter of from 1 
to 15 ^im composed of from 50 to 9 9% by weight of aromatic vinyl 
monomer and from 1 to 50% by weight of cross-linkable monomer 
on the basis of 100 parts by weight of a methyl methacrylate 
type polymer and is excellent in the light diffusion property 
and the matting property, the light diffusion property and the 
matted state can be varied depending on the particle diameter 
and an amount to be added of the polymer fine particles to be 
blended and, therefore, the compositions for the molded bodies 
having various types of light diffusion properties and matting 
properties can conveniently be provided and, particularly, are 
useful as injection-molding materials excellent in mass- 
productivity. 

Further, since the present invention relates to the 
acrylic resin molded product which is molded by extrusion- 
molding or injection-molding the above-described acrylic 
resin composition for the molded body and is excellent in the 
light diffusion property and the matting property, it can not 
only be supplied in a large quantity and at low cost, but also 
be useful as a lamp cover, a display, a glazing, a measuring 
instrument cover and the like and is particularly favorable 
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as optical diffusion plates for optical apparatuses such as 
an OA apparatus, a liquid crystal display and a backlight panel 
which have rapidly been progressed in recent years. 

Further, since the present invention relates to a method 
for producing the acrylic resin molded product which is molded 
by injection-molding the above-described acrylic resin 
composition in a cavity of a molding die and is excellent in 
the light diffusion property and the matting property, it is 
not necessary to perform delicate processing on a surface of 
a cavity or sufficiently polish to realize a mirror surface 
and, therefore, a metallic die can be produced at a low cost 
and, also, various types of molded products excellent in the 
light diffusion property and matting property can be produced 
in one metallic die by changing molding materials and, further, 
since the dispersion deficiency or the sea-shell pattern is 
not generated at all, the acrylic resin molded product which 
is excellent in the light diffusion property and the matting 
property can conveniently be provided at a low cost, which is 
advantageous . 

4. Brief Description of the Drawing 

FIG. 1 is a diagram showing respective transmittance 
characteristics of Example 1 (A) , a case (B) in which an amount 
of fine particles in Example 2 to be blended is 3 parts, a case 
(C) in which an amount of fine particles in Example 3 to be 
blended is 3 parts, a case (D) in which an amount of fine 
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particles in Example 4 to be blended is 5 parts, a case (E) 
in which an amount of fine particles in Comparative Example 
1 to be blended is 5 parts and a case (F) in which an amount 
of fine particles in Comparative Example 2 to be blended is 
10 parts. 

FIG. 1 

TRANSMITTANCE ( % ) 
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